Abstract. In order to understand the pollution level of soil heavy metals in Hechao Economic Zone of Anhui Province, 63 sampling sites were set up for soil sampling according to the actual conditions , and the concentrations of Cu, Hg, Ni, Pb, Cd, Cr, As and Zn were measured. The single pollution index method and Nemrow comprehensive pollution index method were used to evaluate the soil heavy metals in the study area. The results show that the detection points of Cu, Hg, Ni, Pb, Cd, Cr, As and Zn with 42.9%, 88.9%, 34.9%, 46%, 63.5%, 0, 18.8% and 100% respectively are above the standard Class One values. The results provide the necessary data support for the treatment of soil heavy metal pollution in Hechao economic development zone and also have important guiding significance for protecting the zone environment and carrying out the sustainable development of circular economy.
Introduction
Soil is an important part of the biosphere [1] . However, with the acceleration of industrialization and urbanization, a large number of heavy metal elements accumulate in urban soil through industrial emissions, urban traffic, atmospheric sedimentation and household waste discharge, which cause the soil to be contaminated with different degrees and different types of heavy metals, resulting in changes in soil physical and chemical properties and decrease in biological fitness, affecting the growth of plants and animals [2] . China's heavy metal pollution is quite serious. At present, at least 300 million mu of land in China (accounting for 1/6 of the country's total cultivated land area) are subject to heavy metal pollution to varying degrees. Eavy metal pollutants in soil get more and more attention at home and abroad due to its strong concealment, long residual time, high toxicity, refractory, difficult to repair and easy to enter the body through the food chain, etc. [3] . In recent years, domestic and foreign scholars pay more and more attention to the problem of soil heavy metal pollution. Zhou Weihong, et al studied the status quo of detection and monitoring of available heavy metals in soils and concluded that soil heavy metal pollution poses a tremendous threat to food security and human health [4] . Zhang Huimin, et al. found that the contents of Pb, Cd, Cu and Zn in soils tended to increase gradually with the gradual increase of the intensity of human activities in soils and dusts [5] . Hamid Shirkhanloo, et al. used GIS to study heavy metal pollution in edible vegetables and soil and water in southern Tehran and found that industrial wastewater can cause heavy metal pollution in well water and edible vegetables [6] . Therefore, analyzing the degree of soil heavy metal pollution in a specific area is one of the important contents to evaluate the regional environmental quality.
Hechao Economic Development Zone is an important economic development zone in Anhui Province. At present, there is no systematic measurement and analysis of heavy metals in the soil of this area, hence pollution levels and its distribution unknown. In order to understand the present situation of heavy metal pollution in Hechao economic development zone, over 60 sampling points were set up in this Zone, based on GIS technology, to analyze and evaluate the heavy metal content in the soil through the use of single pollution index method and Nemerow comprehensive pollution index method. The research results show the heavy metal pollution in the development zone and provide data support for the pollution control and environmental decision-making in the development zone.
Materials and Methods

Overview of the Study Area
Chaohu City is in the south of central Anhui Province and south of Jianghuai hilly region, located between 117 ° 25'-117 ° 58' east longitude and 31 ° 16'-32 ° north latitude. It borders the Yangtze River and surrounds Chaohu Lake. Hechao Economic Development Zone is mainly involved in the heavy metal business.
Sample Collection and Processing.
Sampling sites should be representative. The samples collected should have the most obvious, stable and typical characteristics of the blocks in which they are to be collected, and the influence of various non-investigation factors should be avoided. Try to avoid sampling on a variety of soil types and cross-distribution of multiple parent rock samples. Distribution should take into account different land use patterns, planting systems and different topographic sites [7] .
The survey using grid method uniformly distributed sampling , with GPS for each sampling point precise positioning , sampling density of a sampling point for every 1000 meters, and from left to right abscissa points were 1, 2, 3, 4, 5, 6, 7, 8, 9, the ordinate points from top to bottom grid coordinate system is established as A, B, C, D, E, F, G, H, I, J, K, L, sample point coordinates Grid layout shown in Figure 1 . D5, D6, E7, F1, G1 and other sampling sites are difficult to reach due to the actual geographical conditions. After adjustments according to the actual situation, a total of 63 sampling sites are selected. The sampling points as the center of the layout of 1 square metre, stripped of surface debris taken square four fixed point and five points of the center of the soil samples, the sampling depth of 0-20cm, the sample evenly mixed to obtain the sample soil samples. Samples collected are packed with polyethylene plastic bags and labeled.
Place the soil sample in the air-dried dish , spread it into a 2 ~ 3 cm thin layer , crush it when it reaches the semi-dry state , pick out the gravel and plant residues, and keep it dry and ventilated. The air-dried sample had a pore size of 0.84 mm nylon mesh, stir and mix, using whichever two quartering, finely ground all over the nylon mesh pore size of 0.15 mm.
Determination of the Samples
Copper , nickel, chromium and zinc are determined by flame atomic absorption spectrometry [8] [9] [10] , lead and cadmium by graphite furnace atomic absorption spectrometry [11] , mercury by cold atomic absorption spectrometry [12] , and arsenic by potassium borohydride-silver nitrate spectrophotometry [13] .
Materials and Methods
This study used a single pollution index method and Nemerow comprehensive pollution index method to evaluate soil heavy metals in the study area [14] . The Nemerow index is a kind of weighted multi-factor environmental quality index that takes into account the extreme value or prominent maximum value, which avoids the influence of human subjective factors in the weighting process. Therefore, the evaluation result is objective and is the most One of the commonly used methods [15] . Check the soil environmental quality standards (GB 15618-1995), combined with the soil type and pH of Hechao Economic Development Zone , the evaluation criteria of soil environmental quality are shown in Table 1 . Class One is the limit values for soil to remain the natural quality as in environment protecion areas. Class Two is the limit values for soil to be qualified for agricultural production and harmless to human health. Class Three is the limit values for soil to be eligible for plants growth [16] .
One-factor Analysis
Single pollution index method
Pi is the single pollution index of soil contamination; Ci is the measured value of contaminants in the soil ; Si is the standard value of pollutant evaluation. when Pi < 1 means no pollution , when Pi > 1 to be contaminated.
Arcgis10.1 software is used to carry out the Kriging interpolation operation on the content of heavy metals in sampling points and the results are shown in Figure 2 . 
Pollution Degree Analysis
According to the single factor pollution index method, 42 
Comprehensive Factor Analysis
Nemrow Integrated Pollution Index Act :
P is the comprehensive pollution index , Pave is the average of all single pollution indexes.
max P is the maximum single pollution index. Nemerow index evaluation criteria : P no pollution; 1 < P mild pollution; 2 < P moderate pollution; P heavy pollution.
Class One Standard
The number of samples with P ≤1 is 0 ; The number of samples 1 < P ≤ 2 is 59 ; 2 < P ≤3 number of samples is 4; The number of samples P ≥3 is zero. It is seen from the index grading Nemerow, Hechao economic development zone level of heavy metals contaminated soil through the open area substantially light pollution, pollution distribution region shown in Figure 3 . 
Class Two Standard
When Class Two standard The number of samples with P ≤1 is 36 ; The number of samples with 1 < P ≤ 2 is 27 ; 2 < P ≤3 number of samples is 0; The number of samples P ≥3 is zero . It is seen from the index grading Nemerow, the pollution degree of heavy metals in soil of Hechao economic development zone is basically mild pollution, pollution of the region map shown in According to the Nemrow comprehensive pollution index method, it can be seen that in the case of applying Class I standard, several major moderately-polluting areas are located in the southeast, southwest and north, and the southeast and southwestern areas are the factories. The soil in this area is affected by human activities Large, heavy metal concentrations higher, reached a high level of moderate pollution levels.
Under the application of the class two standard , the heavy metal concentrations in soils of Hechao Economic Development Zone are mostly in the range of non-polluting and mild polluting. Mildly contaminated areas are concentrated in the southwestern, central and northern regions, with the exception of the northern part, which is the factory concentration area. Heavy metals in the northern part of the soil are also slightly polluted under the application of the Class Two standard. It is speculated that they should be related to the composition of zinc and nickel in the rocks in the area and still need to be verified. In general, the content of heavy metals in the soil in the development zone basically guarantees agricultural production and human health. However, it is noteworthy that the content of some heavy metals such as cadmium exceeds Grade II standard, the level of heavy metal pollution in the southwest region is the highest in the whole region, and targeted measures should be taken to prevent the concentration of heavy metals from rising continuously.
Class Three Standard
In three standard applicable cases, Hechao concentration of heavy metals in soils through the open area were not excessive, so the soil quality protection zone to meet the requirements of agriculture and forestry production and normal plant growth. Thus no analysis is necessary here.
Both the single factor pollution index method and the Nemerow comprehensive pollution index method can be used to comprehensively evaluate the degree of heavy metal pollution in the open zone so that the two methods can be combined to more fully reflect the degree of soil heavy metal pollution.
Conclusion
The results of one-factor analysis showed that the content of single heavy metals in open soil was within a reasonable range, and only heavy metal cadmium exceeded Class II standard. Although the content of heavy metals in soil did not reach the level of pollution, we should be alert to the possibility of mercury, zinc, cadmium and lead exceeding standard levels in the future.
According to the Nemrow comprehensive pollution index method, it can be known that under the class one standard, the content of heavy metals in the soil of Hechao ETDZ is slightly to moderately contaminated. Since the class one standard is to maintain the natural background of the soil, therefore, the degree of soil heavy metal pollution in the development zone is very low, which is within the acceptable range.
Under the class two standard, the concentration of heavy metals in the soil of Hechao Economic Development Zone is within the range of no pollution and mild pollution. Lightly contaminated areas are factory concentration area.
According to the two methods, the area with high concentration of cadmium has many small foundries, so it is concluded that their operation has a certain impact on the concentrations of heavy metals in the nearby soil and that there is a trend of accumulation and enrichment.
